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©  Overload-protected  torque  transmitting  telescopic  shaft. 

CM 

©  Torque  transmitting  telescopic  apparatus,  in  par- 
ticular  comprising  a  shaft  (1  )  and  a  sleeve  (2)  which 
are  axially  displacable  in  relation  to  each  other  and 
which  are  interconnected  for  being  rotatable  in  com- 
mon  for  making  torque  transmittance  possible,  in 
which  the  sleeve  (2)  and/or  the  shaft  (1),  in  each  pair 
of  cooperating  sides  of  a  sleeve  and  a  shaft  having  a 
polygonal  cross  section  shape,  are/is  formed  with  at 
least  three  portions,  namely  a  central  portion  or  a 
groove  (4)  which  is  narrower  than  the  other  one  (9) 
of  the  two  cooperating  sides,  and  against  which  rolls 
(9)  or  balls  (13)  are  in  contact  over  spring  biassing 
means  for  play-free  transmitting  torques  of  normal 
forces  between  the  shaft  and  the  sleeve,  and  on 
each  side  of  said  central  groove  portion  at  least  one 
outer  portion  (5,  6)  for  receiving  overstrong  torques 
between  the  shaft  and  the  sleeve  by  direct  contact 
between  said  shaft  and  sleeve  elements. 
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Overload-protected  torque  transmitting  telescopic  shaft. 

The  present  invention  generally  relates  to  a 
torque  transmitting  telescopically  operating  appara- 
tus,  in  particular  an  apparatus  comprising  a  shaft 
and  a  sleeve  which  are  displacable  in  relation  to 
each  other  and  which  are  rotatabty  interconnected 
so  as  to  enable  a  torque  transmittance  there- 
between.  The  invention  has  especially  been  de- 
velopped  as  the  solution  of  the  problem,  connected 
to  steering  wheel  columns  for  motor  cars,  of 

-providing  as  low  friction  as  possible  during  axial 
displacement  of  the  shaft  in  relation  to  the  sleeve, 

-providing  as  play-free  torque  transmittance 
between  the  shaft  and  the  sleeve  as  possible, 

-and  at  the  same  time  eliminating  the  risk  of 
overload  of  the  machine  elements  included  in  the 
telescopic  apparatus. 

Telescopically  operating  guides  can  be  formed 
for  a  direct  slide  friction,  like  for  instance,  as  a 
special  case,  "the  spline  connection",  or  with  fric- 
tion  reducing  means  between  the  shaft  and  the 
sleeve,  in  particular  with  slide  bearings  or  roller 
bearings. 

Telescopic  guides  operating  solelly  with  a  slide 
friction  have  a  relatively  great  axial  friction,  espe- 
cially  if  the  guide  parts  are  formed  with  narrow 
tolerances  in  order  to  reduce  the  play  during  the 
torque  transmittance,  or  vice  versa  relatively  great 
plays  during  the  torque  transmittance  in  case  it  is 
intended  to  provide  a  relatively  little  axial  friction. 
Irrespectively  how  the  guide  parts  is  formed  a  play 
arises  after  some  time  of  wear.  The  known  appara- 
tus  also  are  subjected  to  a  substantial  wear  and 
they  generally  give  a  stiff  and  rough  torque  trans- 
mittance  contact  and  problems  connected  there- 
with. 

Several  types  of  telescopic  guides  having  fric- 
tion  reducing  means  are  based  either  on  the  the 
slide  principle  or  on  the  rolling  principle. 

Telescopic  joints  of  the  slide  friction  type  are 
often  formed  with  slide  bearings  which  are  placed 
between  the  shaft  and  the  sleeeve  and  which  are 
fixed  connected  to  the  shaft  or  to  the  sleeve.  The 
slide  bearings  become  worn  by  time,  and  as  a 
consequence  plays  appear  in  the  joint.  The  joints 
also  are  so  stiff  that  the  joint  parts  may  be  damag- 
ed  if  temporarily  overloaded  in  the  radial  direction. 

Telescopic  joints  of  the  rolling  type,  in  turn,  are 
generally  formed  with  balls  or  rollers  which  are 
placed  between  the  shaft  and  sleeve  parts  that  are 
displacable  in  relation  to  each  other. 

The  German  patent  publication  DE-OS-26  56 
822  discloses  several  different  solutions  of  the 
problem  of  obtaining  a  little  axial  friction  and  a  little 
play  during  the  torque  transmittance.  In  most  of  the 
illustrated  examples  axial  guide  paths  or  guide 

beds  for  balls  are  provided  in  the  shaft  part  or  the 
sleeve  part,  or  both,  which  guide  paths  are  located 
as  far  from  each  other  as  possible,  preferably  at 
the  edges  or  corners  of  shafts  and  sleeves  having 

5  a  substantially  polygonal  cross  section,  for  instance 
a  square,  a  rectangular,  a  triangular  etc.  cross 
section. 

In  order  to  eliminate  the  problems  arising  from 
a  too  stiff  torque  transmittance  the  ball  guide  paths 

w  are,  in  some  of  the  examples,  formed  with  layers  of 
an  elastic  material  in  the  form  of  an  intermediate 
layer  between  the  transmitting  balls  and  the  ball 
paths. 

In  said  priorly  known  roller  friction  apparatus 
75  the  balls  themselves  transmit  the  entire  torque  and 

therefore  there  is  a  risk  that  both  the  balls  and  the 
ball  paths  are  damaged  in  case  of  an  overload. 
Such  damages  cause  an  increased  friction  and 
increased  pressures  etc.  upon  axial  mutual  dis- 

20  placement  of  the  parts  and  an  increased  play  dur- 
ing  the  torque  transmittance. 

The  object  of  the  invention  therefore  is  to  solve 
the  problem  of  providing  a  telescopic  guide  having 
the  ability  of  transmitting  torque,  in  which  there  is 

25  an  optimum  low  resistance  upon  telescopation  of 
the  parts,  an  optimum  little  play  during  the  torque 
transmittance,  an  eliminated  risk  of  damages  de- 
pending  on  overload  and  an  optimum  little  wear 
during  long  time  use. 

30  According  to  the  invention  this  object  is  fulfilled 
in  that  the  sleeve  and/or  the  shaft,  at  each  pair  of 
cooperating  sides  of  a  sleeve  and  shaft  device 
having  a  polygonal  cross  section  shape,  are/is 
formed  with  at  least  three  portions,  namely  a  cen- 

35  tral  portion  or  groove,  against  or  in  which  rollers  or 
balls  are  in  rolling  contact  for  transmitting  torques 
of  normal  forces  between  the  shaft  and  the  sleeve, 
and  at  least  one  outer  portion  on  each  side  of  said 
central  groove  portion  adapted  to  receive  over- 

do  strong  loads  between  the  shaft  and  the  sleeve  by 
providing  a  direct  contact  between  said  shaft  and 
sleeve. 

The  rollers  or  balls  preferably  are  spring  bias- 
sed  in  order  to  reduce  the  play  upon  the  torque 

45  transmittance  of  normal  forces  and  for  reducing  the 
wear  and  the  risk  of  damages  of  the  cooperating 
shaft  and  sleeve  surfaces.  The  rollers  or  balls  may 
for  the  purpose  be  mounted  in  roller  or  ball  carriers 
which  are  slidable  in  relation  to  a  rolling  path  or 

so  bed  in  the  form  of  a  spring  plate  or  a  contact 
surface  which  is  spring  biassed  in  any  other  way. 

Further  characteristics  of  the  invention  and  ad- 
vantages  thereof  will  be  evident  from  the  following 
detailed  specification  in  which  reference  will  be 
made  to  the  accompanying  drawings. 
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It  is,  however,  to  be  understood  that  the  illus- 
trated  and  described  embodiments  of  the  invention 
are  only  illustrating  examples  and  that  many  dif- 
ferent  variations  may  be  presented  within  the 
scope  of  the  appended  claims. 

In  the  drawings  figure  1  shows  a  cross  section 
through  a  telescopic  guide  according  to  the  inven- 
tion  having  a  substantially  square  shaft  and  cor- 
respondingly  shaped  guide  grooves  of  the  sleeve. 
Figure  2  shows  a  detail  of  the  apparatus  of  figure  1 
in  an  enlarged  scale.  Figure  3  shows  details  of  the 
apparatus  of  figure  1  in  a  plan  view.  Figures  4  and 
5  show,  in  the  same  way  as  in  figure  2,  alternative 
embodiments  of  the  invention,  and  figures  6  and  7 
diagrammatically  show  further  modified  embodi- 
ments  of  the  invention. 

The  apparatus  shown  in  figures  1  and  2  gen- 
erally  comprises  a  shaft  1  having  a  substantially 
square  cross  section  and  a  sleeve  2  having  a 
through  bore  3  matching  said  shaft  1.  The  bore  3 
of  the  sleeve  provides,  for  each  surface  of  the  shaft 
1,  a  central  radially  outwards  facing  groove  4 
adapted  to  accommodate  a  rolling  means  between 
the  shaft  and  the  sleeve.  For  the  sake  of  clearness 
such  rolling  means  is  shown  only  in  one  of  the 
grooves  4.  On  each  side  of  the  central  groove  3 
each  cooperative  surface  of  the  sleeve  provides  a 
carrier  surface  5  and  6  resp.  adapted  to  get  into 
direct  contact  with  the  outermost  surface  parts  of 
the  shaft  1  in  case  of  an  over-strong  load  of  the 
telescopic  guide. 

As  best  shown  in  figure  2  each  rolling  means  is 
in  the  form  of  a  rolling  bed  7,  which  over  plate 
springs  8  or  any  other  known  spring  means  is  in 
contact  with  the  guide  surface  9  of  the  shaft,  and 
on  which  several  rollers  10  are  adapted  to  roll  in 
contact  with  the  guide  surface  of  the  enlongated 
slot  4.  As  usual  the  rollers  10  are  maintained  in  a 
given  order  by  means  of  a  roller  carrier  1  1  . 

Any  axial  displacement  of  the  shaft  1  in  relation 
to  the  sleeve  2  is  made  under  a  rolling  contact 
giving  an  utterly  little  friction,  and  upon  a  rotation  of 
the  unit  comprising  the  shaft  and  the  sleeve  for  the 
purpose  of  transmitting  torques  the  rollers  10  coop- 
erating  with  the  rolling  bed  7  and  its  springs  8  will 
foresee  that  any  play  is  eliminated.  The  same  thing 
happens  upon  rotation  and  simultaneous 
telescopating  of  the  shaft  and  sleeve. 

The  springs  are  calculated  considering  the  nor- 
mal  torque  to  be  transmitted  and  so  that  any  con- 
tact  between  the  shaft  and  the  sleeve  is  made  over 
the  rollers  10.  In  case  of  an  overstrong  rotation  of 
the  shaft  in  relation  to  the  sleeve,  or  vice  versa,  the 
springs  are  compressed  and  the  shaft  thereby 
comes  into  contact  with  the  carrier  surfaces  5  and 
6  of  the  sleeve  with  the  edge  parts  9a  of  their 
surfaces  9.  Depending  on  said  contact  the  groove 
4  and  the  rollers  10  are  protected  against  damages 

depending  on  overload. 
Figure  3  separately  shows  a  rolling  means  hav- 

ing  a  rolling  bed  7,  plate  springs  8,  rollers  10  and  a 
roller  carrier  1  1  .  The  plate  springs  8  can  be  main- 

5  tained  correctly  positioned  by  means  of  diagram- 
matically  indicated  pins  12  provided  on  suitable 
distances  from  each  other  at  the  bottom  surface  of 
the  rolling  bed  7. 

it  is  obvious  that  it  is  possible  to  provide  sev- 
70  eral  separate  roller  grooves  and  eventually  several 

carrier  surfaces  parallelly  with  each  other,  and  that 
the  groove  for  the  rollers  10  or  the  balls  can  be 
provided  in  the  sleeve,  as  shown  in  figures  1  and  2, 
or  alternatively  in  the  shaft,  or  in  both,  or  that  the 

rs  shaft  and  the  sleeve  may  have  cooperating  groove 
portions. 

Figure  4  shows  an  alternative  embodiment  of 
the  telescopic  guide  according  to  the  invention  in 
which  the  rolling  means  comprises  balls  instead  of 

20  rolls.  The  balls  13  are  mounted  in  a  ball  carrier  (not 
shown)  and  each  ball  is,  by  a  radially  outwards 
biassed  conical  ball  path  or  bed  14,  biassed  into 
contact  with  the  groove  4  at  two  points,  that  is  a 
point  at  the  inner  surface  and  a  point  at  the  side 

25  surface  of  the  groove  4.  The  function  is  the  same 
as  in  the  apparatus  according  to  figures  1-3. 

Figure  5  shows  a  modified  embodiment  of  the 
telescopic  guide  which  differs  from  the  guide  of 
figure  4  in  that  the  guide  bails  13a  are  facing 

30  inwardly  to  the  shaft  1  instead  of  outwardly  to  the 
sleeve  groove  4. 

Figure  6  diagrammatically  shows  an  embodi- 
ment  of  the  telescopic  guide  which  is  of  the  same 
basic  structure  as  the  previously  described  guides, 

35  but  in  which  the  shaft  and  the  sleeve  respectively 
has  a  triangular  cross  section  form.  It  is  obvious 
that  said  cross  section  form  can  be  varied  within 
wide  ranges  and  to  any  polygonal  cross  section 
form. 

40  Figure  7  indicates  a  possibility  of  using  a  large 
number  of  separate  rolling  means  in  the  form  of 
balls  each  provided  in  a  guide  bore  and  each 
having  a  spring  and  a  ball  carrier. 

45 
Reference  numerals:  1  shaft 
2  sleeve 
3  bore 
4  grooves 

so  5  carrier  surface 
6  carrier  surface 
7  rolling  bed 
8  plate  spring 
9  guide  surface 

55  9a  edge  part 
10  rollers 
1  1  roller  carrier 
12  pin 

3 
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13  balls 
13a  guide  balls 
14  ball  path 

Claims 

1.  Torque  transmitting  telescopic  apparatus,  in  w 
particular  comprising  a  shaft  (1)  and  a  sleeve  (2) 
which  are  rotatable  and  which  are  connected  axiaily 
displacable  in  relation  to  each  other  for  making  a 
torque  transmittance  possible,  characterized  in 
that  the  sleeve  (2)  and/or  the  shaft  (1  )  at  each  pair  15 
of  cooperating  sides  of  a  sleeve  and  a  shaft  having 
a  polygonal  cross  section  shape  are/is  formed  with 
at  least  three  portions,  namely  a  central  portion  or 
a  groove  (4)  which  is  narrower  than  the  matching 
cooperating  surface  of  the  other  element  and  20 
against  or  in  which  rollers  (10)  or  balls  (13)  are 
operating  for  transmitting  normal  torque  forces  be- 
tween  the  shaft  and  the  sleeve,  and  on  each  side 
of  said  central  groove  portion  (4)  an  outer  portion 
(5,  6)  adapted  to  receive  overstrong  torques  be-  25 
tween  the  shaft  and  the  sleeve. 

2.  Apparatus  according  to  claim  1,  character- 
ized  in  that  the  rollers  (1  0)  or  balls  (1  3)  are  moun- 
ted  over  spring  biassing  means  between  between 
cooperating  guide  surfaces  (4,  9)  of  the  sleeve  (2)  30' 
and  the  shaft  (1). 

3.  Apparatus  according  to  claim  1  or  2,  char- 
acterized  in  that  the  rollers  (10)  or  balls  (13)  roll 
on  a  rolling  bed  (7)  which  is  axiaily  non-movably 
mounted  in  relation  to  the  shaft  (1)  or  to  the  sleeve  35 
(2). 

4.  Apparatus  according  to  claim  3,  character- 
ized  in  that  the  rolling  bed  (7)  is  mounted  on  the 
shaft  (1)  or  the  sleeve  (2)  over  one  or  several 
biassing  means  (8)  of  a  pre-calculated  spring  force,  40 
so  that  the  rollers  (10)  or  balls  (13)  in  case  of 
normal  torque  forces  receive  any  torque,  whereas 
the  rollers  (10)  or  balls  (13)  in  case  of  overstrong 
torque  forces  are  depending  on  a  direct  contact 
between  parts  of  the  shaft  surface  and  the  shaft  45 
bore  (3)  of  the  sleeve  (2). 

5.  Apparatus  according  to  claim  3,  character- 
ized  in  that  the  biassing  means  are  plate  springs 
(8)  which  are  fixedly  mounted  on  suitable  distances 
from  each  other  under  the  rolling  bed  (7).  50 

6.  Apparatus  according  to  any  of  the  preceding 
claims,  characterized  in  that  it  comprises  several 
torque  transmitting  surfaces  (4,  9)  for  the  rollers  or 
balls  provided  parallelly  to  each  other. 

7.  Apparatus  according  to  any  of  claims  3-5  55 
having  balls  as  rolling  elements,  characterized  in 
that  the  rolling  bed  is  an  elongated  ledge  (14)  of 
conical  ridge  type,  in  which  the  conical  surfaces 

act  as  force  transmitting  surfaces  for  pressing,  for 
each  pair  of  cooperating  surfaces  of  the  sleeve  and 
the  shaft,  two  different  sets  of  balls  both  radially 
outwards  and  sideways  apart. 

8.  Apparatus  according  to  claim  7,  character- 
ized  in  that  the  conical  elongated  ledge  (14)  is 
mounted  spring  biassed  against  the  shaft  (1)  for 
biassing  the  balls  radially  outwards  and  to  the 
sides  of  the  central  groove  portion  (4). 

9.  Apparatus  according  to  claim  7,  character- 
ized  in  that  the  elongated  ledge  (14)  is  mounted 
spring  biassed  against  the  bottom  the  the  central 
groove  portion  (14)  for  biassing  the  balls  (13a) 
radially  inwards  into  contact  with  the  guide  surface 
(9)  of  the  shaft  (1)  and  to  the  sides  of  the  central 
groove  portion  (4). 

1  0.  Apparatus  according  to  any  of  the  preced- 
ing  claims,  characterized  in  that  the  central 
groove  portion  (4)  is  formed  in  the  sleeve  (2)  or  in 
the  shaft  (1)  or  in  both. 

4 
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